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Humid	
  tropics	
  –	
  drama4c	
  decrease	
  in	
  Brazilian	
  Amazon	
  forest	
  cover	
  loss,	
  increased	
  loss	
  in	
  Indonesia	
  and	
  Malaysia	
  

Boreal	
  –	
  decrease	
  in	
  North	
  American	
  forest	
  loss,	
  increased	
  loss	
  in	
  Russia	
  

Dry	
  tropics	
  –	
  increased	
  forest	
  cover	
  loss	
  in	
  Argen4na,	
  Paraguay,	
  Bolivia	
  	
  and	
  southern	
  Africa	
  

Temperate	
  –	
  no	
  significant	
  change	
  in	
  magnitude	
  of	
  forest	
  cover	
  loss	
  

Preliminary	
  findings:	
  



Indonesia	
  forest	
  monitoring	
  

Applica4on	
  of	
  the	
  Landsat	
  processing	
  and	
  characteriza4on	
  method	
  for	
  Indonesia	
  is	
  supported	
  by	
  the	
  Indonesia-­‐Australia	
  Forest	
  Carbon	
  Partnership	
  (IAFCP)	
  in	
  collabora4on	
  	
  
with	
  the	
  Indonesian	
  Space	
  Agency,	
  	
  the	
  Indonesian	
  Ministry	
  of	
  Forestry	
  and	
  the	
  Indonesian	
  Na4onal	
  Coordina4ng	
  Agency	
  for	
  Surveys	
  and	
  	
  Mapping.	
  	
  	
  Timely	
  forest	
  cover	
  	
  
extent	
  and	
  change	
  data	
  are	
  required	
  for	
  the	
  Indonesian	
  Na4onal	
  Carbon	
  Accoun4ng	
  System	
  (INCAS)	
  whose	
  objec4ves	
  include	
  the	
  provision	
  of	
  a	
  comprehensive	
  and	
  credible	
  	
  
accoun4ng	
  of	
  Indonesia's	
  land-­‐based	
  carbon	
  emissions.	
  	
  Methods	
  development	
  was	
  supported	
  by	
  NASA’s	
  Land	
  Cover	
  and	
  Land	
  Use	
  Change	
  program	
  and	
  USAID	
  with	
  addi4onal	
  	
  
support	
  from	
  USGS.	
  	
  

An	
  exhaus4ve	
  mining	
  of	
  the	
  Landsat	
  ETM+	
  archive	
  was	
  performed	
  to	
  map	
  forest	
  cover	
  extent	
  and	
  loss	
  for	
  Indonesia	
  from	
  2000	
  to	
  2010.	
  All	
  Landsat	
  imagery	
  were	
  processed	
  	
  
to	
  radiometrically	
  normalized	
  reflectance	
  values	
  and	
  subsequently	
  used	
  to	
  produce	
  4me-­‐sequen4al	
  image	
  composites.	
  The	
  method	
  relied	
  on	
  MODIS-­‐derived	
  surface	
  	
  
reflectance	
  data	
  as	
  a	
  normaliza4on	
  target	
  for	
  Landsat	
  image	
  processing.	
  	
  Supervised	
  learning	
  algorithms	
  were	
  then	
  applied	
  to	
  the	
  4me-­‐series	
  data	
  sets	
  to	
  quan4fy	
  both	
  	
  
forest	
  cover	
  extent	
  and	
  loss.	
  

The	
  western	
  por4on	
  of	
  this	
  subset	
  features	
  intensive	
  forest	
  clearing	
  for	
  palm	
  
planta4on	
  expansion.	
  	
  The	
  city	
  of	
  Sampit,	
  in	
  the	
  middle	
  of	
  the	
  subset,	
  is	
  one	
  of	
  
the	
  largest	
  4mber	
  expor4ng	
  ports	
  in	
  Indonesia.	
  	
  Sabangau	
  Na4onal	
  Park,	
  
containing	
  peatland	
  forests	
  home	
  to	
  orangutans,	
  is	
  found	
  in	
  the	
  eastern	
  part	
  
of	
  the	
  subset.	
  	
  Peatland	
  forests	
  are	
  widespread	
  in	
  this	
  subset	
  and	
  contain	
  
enormous	
  stores	
  of	
  soil	
  carbon,	
  subject	
  to	
  release	
  to	
  the	
  atmosphere	
  when	
  
disturbed.	
  	
  Lowland	
  terra	
  firma	
  forest	
  is	
  almost	
  exhausted	
  in	
  Kalimantan,	
  
leaving	
  wetland	
  forest	
  as	
  the	
  next	
  choice	
  for	
  expanding	
  agroindustrial	
  palm	
  
produc4on	
  

This	
  subset	
  was	
  the	
  site	
  of	
  extensive	
  forest	
  cover	
  loss	
  due	
  to	
  fire	
  in	
  
1997	
  and	
  1998.	
  	
  The	
  El	
  Nino	
  Southern	
  Oscilla4on	
  (ENSO)	
  event	
  of	
  
1997-­‐1998	
  led	
  to	
  prolonged	
  drought	
  and	
  widespread	
  human-­‐
induced	
  forest	
  fire.	
  	
  Much	
  of	
  this	
  fire	
  was	
  thought	
  to	
  be	
  related	
  to	
  
oil	
  palm	
  interests	
  profi4ng	
  from	
  anomalous	
  clima4c	
  condi4ons	
  to	
  
clear	
  forests	
  via	
  fire.	
  	
  This	
  subset	
  captures	
  forest	
  cover	
  loss	
  in	
  an	
  
area	
  of	
  the	
  1997-­‐1998	
  fires,	
  a	
  degraded	
  landscape	
  of	
  recovering	
  
forest	
  and	
  increasing	
  commercial	
  agroforestry.	
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•  Total	
  gross	
  forest	
  cover	
  loss	
  was	
  es4mated	
  to	
  be	
  92.1	
  thousand	
  km2	
  from	
  2000	
  to	
  2010.	
  
•  Forest	
  cover	
  loss	
  increased	
  by	
  53%	
  from	
  the	
  2000-­‐2005	
  to	
  2005-­‐2010	
  interval.	
  	
  	
  
•  The	
  propor4on	
  of	
  forest	
  cover	
  loss	
  within	
  primary	
  forests	
  versus	
  other	
  forest	
  types	
  was	
  nearly	
  equal,	
  with	
  46%	
  of	
  clearing	
  occurring	
  within	
  primary	
  forests,	
  and	
  54%	
  

within	
  4mber	
  planta4ons,	
  palm	
  estates	
  and	
  secondary	
  regrowth.	
  
•  The	
  majority	
  of	
  mapped	
  forest	
  cover	
  loss	
  (80%)	
  occurred	
  in	
  land	
  alloca4on	
  zones	
  that	
  permit	
  permanent	
  or	
  temporary	
  clearing,	
  while	
  20%	
  occurred	
  where	
  clearing	
  is	
  

either	
  prohibited	
  or	
  restricted.	
  	
  	
  Effec4ve	
  enforcement	
  of	
  exis4ng	
  biodiversity	
  conserva4on	
  forest,	
  watershed	
  protec4on,	
  and	
  limited	
  produc4on	
  forest	
  land	
  use	
  
designa4ons	
  could	
  significantly	
  reduce	
  forest	
  cover	
  loss.	
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Global	
  Cropland	
  Extent	
  

MODIS	
  mul4-­‐year	
  characteriza4on	
  of	
  cropland	
  probability	
  where	
  red	
  matches	
  
per	
  country	
  USDA	
  Foreign	
  Agricultural	
  Service	
  reported	
  cropland	
  area	
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Turn-­‐key	
  crop	
  type	
  indicator	
  maps	
  derived	
  using	
  growing	
  season	
  MODIS	
  4me-­‐series	
  metrics	
  



Global	
  soybean	
  area	
  
es4ma4on	
  

The	
  top	
  four	
  soybean	
  
produc4on	
  countries,	
  totaling	
  
nearly	
  90%	
  of	
  global	
  soybean	
  
produc4on	
  include:	
  	
  top	
  lei,	
  
United	
  States;	
  top	
  right,	
  Brazil;	
  
lower	
  lei,	
  Argen4na;	
  lower	
  
right,	
  China.	
  	
  MODIS	
  crop	
  type	
  
(soybean)	
  indicator	
  maps	
  are	
  
used	
  to	
  stra4fy	
  and	
  sample	
  
Landsat	
  data	
  for	
  cul4vated	
  
area	
  es4ma4on.	
  

For	
  each	
  country,	
  the	
  
administra4ve	
  subset	
  shown	
  
accounts	
  for	
  over	
  90%	
  of	
  
na4onal	
  soybean	
  acreage.	
  
Images,	
  with	
  a	
  globally	
  
applied	
  enhancement,	
  are	
  
from	
  MODIS	
  median	
  9-­‐year	
  
growing	
  season	
  metrics	
  for	
  
red=visible	
  red,	
  green=near-­‐
infrared,	
  and	
  blue=shortwave	
  
infrared	
  (band	
  7).	
  	
  	
  An	
  
example	
  turn-­‐key	
  MODIS	
  
soybean	
  indicator	
  product	
  is	
  
shown	
  for	
  Argen4na	
  –	
  here	
  as	
  
a	
  sampling	
  frame	
  for	
  analysis	
  
of	
  Landsat	
  sample	
  blocks.	
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China	
  

Argen4na	
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  Worth,	
  TX	
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  SD	
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